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Ep-FlexTM RenewTM as a Biodegradable Plastic Film 
 
by Ernie Koh 
 
(Honors Biology 1152) 
 
 
 
ABSTRACT 
p-FlexTM RenewTM plastic is an inflatable packaging film manufactured by Pregis Corporation 
that claims to be biodegradable. The following study compares the biodegradability of the Ep-
FlexTM RenewTM plastic, plastic #4 (low-density polyethylene), and a non-biodegradable 
plastic. Each plastic was cut into three separate samples and had their masses recorded. One sample 
of each plastic was then placed in three different environments as follows: soil, light, and darkness. 
The soil trial was to examine biodegradability in a moist environment with natural occurring 
microorganisms within the soil. The light trial was to examine the photodegradability. Lastly, the 
trial in darkness was a control that had neither moisture added, microbes, or light. The experiment 
was conducted over a 35 day period. The Ep-FlexTM RenewTM plastic film showed minimal signs of 
biodegradation during this time period. 
 
INTRODUCTION 
 Ep-FlexTM RenewTM is a low-density polyethylene (LDPE) plastic film that contains a 
proprietary organic additive developed by Pregis Corporation that transforms the LDPE into a 
biodegradable plastic (Pregis 2012). Unaltered LDPE is known as plastic #4 (Environmental 
Protection Agency 2012) and by definition has no biodegradability requirements. According to the 
American Society for Testing and Materials (ASTM) LDPE is defined as branched polyethylene 
plastics, having a standard density of 0.910 to 0.925 g/cm3. Polyethylene also has no biodegradability 
requirements and is defined by the ASTM as a polymer prepared by the polymerization of ethylene 
as the sole monomer (Arendt et al. 2005). Untreated LDPE has an extremely low degradation rate 
and is close to being non-biodegradable. In a 10 year study done by Albertsson (1988), a sample of 
LDPE buried in soil had a mere 0.2% loss in mass. 
 A biodegradable plastic is defined by the ASTM as a degradable plastic in which the 
degradation results from the action of naturally occurring microorganisms such as bacteria, fungi, 
and algae (Arendt et al. 2005). Ep-FlexTM RenewTM is compliant with ASTM standards D5338 and 
D5511 to qualify as a biodegradable plastic (Pregis 2012). D5338 is a test for aerobic biodegradation 
and D5511 tests anaerobic conditions. Both tests require 60% of materials to mineralize within 180 
days in single polymer blends and 90% in blends (ASTM D5338-011 2011, ASTM D5511-02 2002). 
 Plastic waste has become a growing concern as landfills grow. Between 1980-2010 the total 
solid waste generated in the USA has grown from 151.6 milliontons to 249.9 milliontons 
(Environmental Protection Agency 2011). If solid waste is not biodegradable, then potentially space 
designated for landfills will eventually be exhausted. 
 Plastic debris has become a major problem for wildlife. An estimated 20 million metric tons 
of plastic find their way into the environment each year from land and sea sources (Muller et al. 
2012). This becomes extremely hazardous for animals as plastic debris is often indistinguishable 
from food and is ingested causing animals to die of starvation as it obstructs the digestive tract. An 
estimated one million sea birds and 100,000 marine mammals die from plastic debris every year 
(Coughran 2009). Of the estimated 100 billion plastic bags used in the USA, a mere 5% are recycled. 
Many find their way into the environment and become hazards for animals or may just linger for 
centuries in nature as plastic bags are largely composed of unaltered LDPE which is a nearly non-
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biodegradable plastic (Booth 2011). 
 As plastic waste and debris become an increasingly alarming problem, the development of 
biodegradable plastics is also becoming increasingly important. Ep-FlexTM RenewTM is one such 
plastic developed by Pregis Corporation that claims to be biodegradable. The following study 
examines the biodegradability of Ep-FlexTM RenewTM in various environments and is compared with 
other plastics that are not claimed to be biodegradable. 
 
METHODS 
 Three samples each of Ep-FlexTM RenewTM plastic, plastic #4 (LDPE), and a non-
biodegradable plastic were prepared by cutting each plastic into three small pieces. One of each 
sample was placed in three different environments. The initial mass of each sample and the 
environments they were placed in are shown in Table 1. Each environment was held at 
approximately room temperature (23 ºC) for the duration of the experiment. The first environment 
was moist soil to simulate conditions ideal for biodegradation. The second environment was 
exposure to light to test for photodegradability. The third environment was inside a closed container 
to block out any exposure to light and outside elements. These environments were prepared inside 
the Department of Biology greenhouse at College of DuPage located in Glen Ellyn, Il. After 35 days, 
each plastic sample was carefully removed, washed, and re-massed. 
 
RESULTS 
 The Ep-FlexTM RenewTM plastic in the biodegradable treatment showed minimal weight loss 
and showed no weight loss in the light and dark treatments (Table 1). The non-biodegradable plastic 
showed losses across all treatments. 
 
DISCUSSION 
 Ep-FlexTM RenewTM over 35 days showed minimal degradation. In light and darkness the 
plastic showed no change. However, according to the ASTM definition for a biodegradable plastic, 
degradability by exposure to light is not a requirement. In fact, Ep-FlexTM RenewTM is advertised as 
stronger and more durable than their competitor‘s plastics (Pregis 2012). Being able to withstand 
photodegradation may be a strength of the plastic and not a weakness in biodegradability. Ep-FlexTM 
RenewTM is also compliant with ASTM D5338 and D5511 standards which are often done over 180 
days. Minimal degradation in soil over 35 days is still consistent with Ep-FlexTM RenewTM being 
biodegradable. 
 Further testing over a longer period of time following the ASTM testing criteria would be 
needed to properly confirm the biodegradability of Ep-FlexTM RenewTM. Also, this experiment 
allowed only one sample of each plastic in each environment. A larger sample size for each plastic 
could be used in future studies to decrease possible experimental errors. Also, the decrease in mass of 
the non-biodegradable plastic raises questions and an opportunity for further research and 
experimentation. 
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Table 1.  Initial and final masses of plastics in soil, light, and darkness. 
 
 Ep-FlexTM RenewTM #4 (LDPE) non-biodegradable 
 
Initial mass (1/25/2012) 
 
 Soil 1.6 g 1.2 g 2.3 g 
 
 Light 1.2 g 1.1 g 2.2 g 
 
 Darkness 1.1 g 0.9 g 1.8 g 
 
 
Final mass (2/29/2012) 
 
 Soil 1.5 g 1.2 g 2.0 g 
 
 Light 1.2 g 1.1 g 2.1 g 
 
 Darkness 1.1 g 1.1 g 1.6 g 
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